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Description 

The invention relates to coatings, and in particular to the production of underlays useful In the sup- 
pression of iridescence and in the protection of overlying layers sensitive to alkali metal ions from migra- 

5 tion of such ions from an underlying glass surface. 

G.B. patent 2 031 756B is concerned with thin transparent infra-red reflecting semiconductor coatings 
which are useful in improving the insulation properties of windows and which, being electrically conduc- 
tive, can serve as resistance heaters, for example to remove ice or condensation from windows. Ac- 
cording to GB 2 031 756B, the use of such coatings has been limited by the fact that they exhibit irides- 

10 cehce colours, especially in reflected light; these iridescence effects are widely regarded as aestheti- 
cally unsatisfactory, and the problem is made worse by the variation in iridescence colour which occurs 
with small variations in coating thickness. GB 2 031 756B proposes to overcome the problem of irides- 
cence by depositing an appropriate iridescence reducing underiayer under the semiconductor coating 
and recommends, as a preferred form of underiayer, a layer having a refractive index in the range from 

15 1.7 to 1 .8 and a thickness in the range 64nm and to 80nm. According to GB 2 031 756B, the underlayers 
may be produced by co-depositing a mixture of components calculated to provide the required refractive 
index, for example a mixture of 84±3% silicon nitride and the balance silica, referred to as silicon oxyni- 
tride. 

Such silicon oxynitride films may be formed by chemical vapour deposition from a source of silicon 

20 (e.g. SihU, (CH 3 )2 SiH 2 , (CkHsfeSiKb, (CH 3 )4Si, SiCU, SiBu), a source of oxygen (e.g. O2, H2O, 
N 2 0) and a source of nitrogen (e.g. N2H4, NH3, HNs, CH3NHNH2, (CHshNNhfe) or a source of both 
oxygen and nitrogen (NO, NH2OH, N2H4 H2O) on hot glass at a temperature of 500°C to 600°C. 

However, although there is a requirement for a suitable iridescence reducing underiayer, the under- 
layers proposed in GB patent 2 031 756B have not been used commercially to any significant extent This 

25 may be because of difficulties, in particular the long deposition time required, in producing underlayers 
of sufficient quality and thickness by the known methods. 

GB patent specification 2 163 146 A is concerned with the production of barrier coatings on a glass 
surface to prevent migration of alkali metal ions from the glass into an overlying layer sensitive to alkali 
metal ions, for example indium tin oxide, it describes the production of transparent barrier coatings, hav- 

30 ing good light transmission and excellent barrier properties by pyrotysis of silane on a hot glass surface 
above 600°C in the presence of a gaseous electron donating compound; the presence of the electron 
donating compound is found to result in incorporation of oxygen from glass into the coating so forming a 
transparent barrier coating up to 50nm thick on the glass surface. 
The electron donating compounds which may be used in the process of GB patent specification 2 163 

35 146A are compounds which contain, either in bonds or as lone pair electrons, electrons which can be do- 
nated into the electronic structure of suitable acceptor molecules. The use of the electron donating com- 
pound Is found to result in the incorporation of oxygen from the glass with silicon from the silane to form 
the transparent barrier coating on the glass. Although the mechanism is not understood, it is believed to 
involve adsorption of the electron donating compound on the glass surface. It is preferred to use an 

40 electron donating compound which is oxygen free, for example ethylene, or which, although it contains 
some oxygen, is generally regarded as reducing, for example carbon monoxide and alcohols. 

Because the transparent barrier coatings may be prepared in the absence of free oxygen and com- 
pounds generally regarded as oxidising agents, the barrier coating may be applied to a ribbon of float 
glass as it is advanced over the molten metal bath on which it is formed without undue risk of oxidising the 

45 molten metal. 

Unfortunately, while the use of oxygen free electron donating compound alleviates the risk of the si- 
lane being oxidised before it reaches the glass surface and of the reactant gas oxidising a molten metal 
bath on which the glass ribbon is supported, there is insufficient oxygen availability from the glass for 
the formation of the thicker iridescence reducing underlayers recommended in GB patent 2 031 756B. 
50 While thicker layers may be produced by using oxygen-containing electron donating compounds, for ex- 
ample carbon dioxide, it is found that the use of a combination of silane and carbon dioxide results in ei- 
ther thin coatings of poor durability or, when attempts are made to thicken the coatings, a white hazy de- 
posit 

Moreover, when attempts are made to produce barrier coatings of very high transparency (e.g. a 
55 light transmission not less than 2% below that of the base glass) using a combination of silane and ethyl- 
ene in accordance with GB 2 163 146 A, the barrier properties of the coatings were found to be insuffi- 
ciently consistent for some applications. 

There is a need for a process, suitable for commercial operation on a float glass production line, for 
producing an iridescence reducing underiayer as recommended in GB patent 2 031 756B. There is also a 
60 need for a process, suitable for commercial operation on a float glass production line, for producing 
coatings which are effective as barriers to the migration of alkali metal ions from the glass and have a 
very high degree of transparency. 

It has now been found that these needs can be met by a process in which a gaseous mixture of a si- 
lane, an ethylenicaily unsaturated hydrocarbon and carbon dioxide is directed on to a hot glass surface 
65 to deposit a coating containing silicon and oxygen on the glass surface. 
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According to the present invention there is provided a process for forming a useful underlayer on a 
glass surface comprising directing on to the hot glass surface at a temperature of 600°C to 750°C a gas- 
eous mixture of a silane, an unsaturated hydrocarbon compound and carbon dioxide thereby depositing a 
transparent layer containing silicon and oxygen on the glass surface. 

5 Underlayers produced by the process of the invention act as barriers to the migration of alkali metal 
ions from the glass and are useful when an overlying layer, sensitive to the migration of alkali metal ions 
from the glass, is applied directly or indirectly over the underlayer. According to a further aspect of the 
invention, the process additionally comprises the step of applying a layer, sensitive to the migration of 
alkali metal ions from the glass, over the underlayer. 

10 To produce an infra red reflecting and/or electrically conducting coating of reduced iridescence, an 
infra-red reflecting and/or electrically conducting layer is deposited over the underlayer. Thus, accord- 
ing to a still further aspect of the invention, the process additionally comprises the step of depositing an 
infra red reflecting and/or electrically conducting layer over the underlayer. This overlayer may be of a 
semiconductor metal oxide, for example tin doped indium oxide or doped tin oxide, especially fluorine 

15 doped tin oxide. 

Both the underlayer and the overlayer may be applied to float glass on the production line on which it is 
made. In this case the overlayer may be a fluorine doped tin oxide layer deposited by pyrolylic decompo- 
sition from a solid (as described, for example, in GB patent specification 2 156 386B), liquid (as de- 
scribed, for example, in GB patent specification 1 523 991) or vapour source (for example, gaseous stan- 

20 nic chloride in the presence of water vapour and hydrogen fluoride). The decomposition may be carried 
out in the entrance to the lehr. 

When the coating is to be used as an infra red reflecting coating, the infrared reflecting layer will usu- 
ally have a thickness in the range 200nm to 500nm. Thicker layers, for example up to 1O00nm, may be 
used if desired but are generally unnecessary in view of the iridescence reducing properties of the un- 

25 dertayer. When the coating is to carry an electrical current, for example in a resistance heater or a liquid 
crystal display, the thickness of the coating will depend on the electrical conductivity required but will 
typically be in the range 1 0Onm to 1 0OOnm. 

The silane is preferably monosilane (Sim), although other substituted or unsubstituted silanes in gas- 
eous form e.g. dimethylsilane (CH3)2SiH2 and disitane Si2H$, may be used if desired. 

30 The unsaturated hydrocarbon may be an ethylenically unsaturated hydrocarbon compound, an acety- 
lenically unsaturated compound (for example acetylene) or an aromatic compound (for example toluene), 
although it Is generally most convenient to use an unsaturated hydrocarbon which is gaseous under am- 
bient conditions. The unsaturated hydrocarbon is preferably an olefin, conveniently an olefin containing 
2 to 4 carbon atoms. Ethylene is especially preferred. 

35 The proportions of the component gases present in the gaseous mixture and the flow rate of the gas- 
eous mixture over the glass may be regulated to provide an underlayer of a desired thickness and re- 
fractive index. 

The carbon dioxide acts as a source of oxygen so that, although there is only limited availability of oxy- 
gen from the glass surface, transparent layers having a thickness up to 80nm as taught by GB patent 2 

40 031 756B can readily be achieved. Moreover, by appropriate regulation of the relative proportions of 
the component gases present, an underlayer having a refractive index in the range 1.7 to 1.8 taught by 
GB patent 2 031 756B can be achieved. In a preferred aspect of the invention, the proportions of the 
component gases present in the gaseous mixture used to deposit the underlayer and the flow rate of the 
gaseous mixture over the hot glass are regulated to deposit an underlayer having a thickness in the 

45 range 60 nm to 80 nm and a refractive index in the range 1 .6 to 1 .8. 

In another embodiment of the invention, the proportions of the component gases present in the gas- 
eous mixture used to deposit the underlayer and the flow rate of the gaseous mixture over the hot glass 
are regulated to deposit an underlayer which has a thickness and refractive index such that the glass 
coated with the underlayer has a light transmission within 2% of the light transmission of the uncoated 

50 glass and which provides an effective barrier to migration of alkali metal ions from the glass. The light 
transmission of the coated glass is preferably within 1% of the light transmission of the base glass. By 
the expression "effective barrier* it is meant that, on testing by the method described herein, the under- 
layer allows the passage of not more than 100 (and preferably not more than 60) micrograms of sodium ex- 
pressed as Na^O per square decimetre of glass. 

55 In general, the higher the ratio of unsaturated hydrocarbon to silane, the thinner the coatings and the 
lower the refractive index of the coating. It is generally preferred to operate at a ratio of unsaturated 
hydrocarbon: silane in the range of 2:1 to 5:1 by volume, although ratios outside this range, for example, 
1:1 to 8:1 (or even higher) may be used. The unsaturated hydrocarbon is believed to act by being ad- 
sorbed on the glass surface so that, in general, the more strongly the unsaturated hydrocarbon is ad- 

60 sorted on the glass, the lower the proportion of unsaturated hydrocarbon to silane is required for a giv- 
en effect The ratio of carbon dioxide to silane is preferably in the range 2:1 to 8:1 by volume, although ra- 
tios outside this range, for example 1:1 to 20:1 (or even higher) may be used. The higher ratios will 
generally only be used when operating at very low silane concentrations. 
The gaseous mixture used will generally contain an inert carrier gas, for example nitrogen, in an 

65 amount of, for example, 1 0% 1 90% by volume of the gaseous mixture. 
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Increasing the total flow rate of a gaseous mixture of given composition results, as might be expected, 
in an underlayer of increased thickness. It has also been found to result in an underlayer of higher re- 
fractive index. 

The glass is preferably at a temperature in the range 630°C to 720°C. 

5 The process of the present invention facilitates the on-line production of iridescence reducing under- 
layers and uhderlayers which serve as a barrier to the migration of alkali metal ions and have a very 
high degree of transparency to visible light Moreover, as the reactants used are not strongly oxidising 
the process can be applied to a ribbon of float glass as it is advanced over the molten metal bath on 
which it is formed without undue risk of oxidising the molten metal. 

10 The invention is illustrated but not limited by the following Examples. In the Examples, all percentages 
are by volume unless otherwise indicated, and the gas flow rates are measured at 69 kPa (10 psi) and ap- 
proximately 20°C. The refractive index and thickness values quoted for the underlayer are calculated, 
applying thin film theory, from the wavelength and magnitude of maximum reflection of the underlayer. 
The light transparency of the coated glass is expressed as dT, which is the difference between the per- 

15 centage light transmission of the glass coated with the underlayer and the percentage light transmission 
of the uncoated glass. The effectiveness of the undeiiayers as barrier layers to the migration of alkali 
metal ions was determined by the following procedure. Two samples of the coated glass, each 10 cm 
square, were cut and clamped together with an annular silicone rubber ring of internal diameter 8.5 cm 
between them to form a cylindrical ceil with its walls defined by the coated surface of the glass and the in- 

20 ner surface of the silicone rubber ring. The cell was filled with de-ionised water through a hole in the rub- 
ber ring, the hole sealed and the sealed ceil immersed in a water bath at 96°C for 48 hours. The solution 
was removed and analysed for sodium by flame emission spectroscopy. The sodium extract was deter- 
mined and expressed as micrograms of NaaO per square decimetre of glass exposed to the water in the 
cell. 

25 

Example 1 

A ribbon of 6 mm float glass advancing at a lehr speed of 322 metres per hour was coated with an un- 
derlayer by applying a gaseous mixture to the upper surface of the glass as it advanced over the float 

30 bath at a position where the glass temperature was about 649°C. The gaseous mixture comprised 1 1% mo- 
nosilane, 23% ethylene, 23% carbon dioxide and 44% nitrogen as a carrier gas. The gaseous mixture 
was caused to flow parallel to the glass surface in the direction of movement of the glass under laminar 
flow conditions using an apparatus as described In G.B. patent specification 1 507 966, modified to ex- 
tend the path of travel of the gaseous mixture over the glass surface to approximately 0.2m. The flow 

35 rate of the gaseous mixture was 22 litres per minute per metre width of glass coated. 

A dear, substantially haze free, underlayer was formed on the glass surface with a thickness of 
76.1 nm and a refractive index of 1 .77. 

40 Examples 2 and 3 

The procedure of Example 1 was repeated with an increased ratio of flow of ethylene and carbon diox- 
ide. This resulted in a small reduction in both the thickness and refractive index of the layer formed. The 
conditions used and results obtained are set out in Table 1, with corresponding details for Example 1 for 
45 comparison. 

Examples 4 to 8 

The procedure of Example 1 was repeated using different gaseous mixtures and varying the propor- 
50 tion of ethylene to carbon dioxide while maintaining both the proportion of monosilane:ethylene plus car- 
bon dioxide and the total gas flow rate constant The conditions used and results obtained are set out in 
Table 2. 

The use of a high ratio of ethylenersilane, as in Examples 4 and 5, results in a very thin underlayer 
(less than 55 nm). Reducing the ratio of ethylenesilane and increasing the ratio of carbon dioxidersilane 
55 initially leads to an increase in thickness of the underlayer (Examples 6 and 7), but the thickness of the 
underlayer is reduced when the ratio of carbon dioxidesilane increases to 8:1 . 

Examples 9 to 13 

60 The procedure of Example 1 was repeated using a gaseous mixture containing 10% monosilane, 25% 
ethylene, 25% carbon dioxide and 40% nitrogen at different total flow rates. The results are shown in Ta- 
ble 3 (Examples 9 to 11). It is found that both the thickness and the refractive index of the underlayer in- 
creases with increasing total flow rate. 
The procedure of Example 9 was repeated using the same flow rates of silane, ethylene and carbon di- 

65 oxide with increasing flows of nitrogen. The flow rates used and characteristics of the underiayers pro- 
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duced are shown in Table 3. (Examples 9, 12 and 13). It was found that the thickness of the underiayer de- 
creased, while its refractive index increased, with increased nitrogen flow. 

Examples 14 to 19 

5 

In these Examples, carried out in a similar manner to Example 1 , underiayers were produced on 6 mm 
float glass under conditions set out in Table 4, and found to have the refractive indices and thicknesses 
shown in that Table. Fluorine doped tin oxide layers were then deposited on the float glass ribbon over 
the underiayer as it entered the Iehr by chemical vapour deposition from a gaseous mixture of stannic 

10 chloride, water and hydrogen fluoride. The thickness of the tin oxide layers was measured, and the col- 
our co-ordinates of light (CLE IHuminant C) reflected from the coated side of the glass were measured 
and, in the case of Examples 14 to 17, compared with the colour co-ordinates of light reflected from simi- 
lar fluorine doped tin oxide coating without the underiayer. (The use of colour co-ordinates to define col- 
ours is described in "The Measurement of Appearances" by R. S. Hunter, published by John Wiley & 

15 Sons, 1 975). The results obtained are shown in Table 5. 

It will be seen that the effect of the underiayers is to suppress the reflection colour of the tin oxide 
layers. 

Examples 20-23 

20 

The procedure of Example. 1 was repeated using a gaseous mixture containing 10% silane, 20% ethyl- 
ene, 30% carbon dioxide and 40% nitrogen flowing at a rate of 50 litres per minute per metre of glass 
coated over a ribbon of 2.1 mm glass advancing at a Iehr speed of 1 130 metres per hour. The gaseous mix- 
ture was passed over the glass at a position where the glass temperature was about 645°C. 
25 The glass was found to be coated with a layer having a high degree of transparency, the coated glass 
having a light transmission* only 1.1% less than that of the uncoated glass. The effectiveness of the layer 
as a barrier to the migration of alkali was measured as 90 microgram of Na20 per square decimetre of 
glass (see above). 

The procedure was repeated using different gas compositions on 6 mm and 4 mm glass. The glass 
30 temperature at the coating station, the Iehr speed of the ribbon, the gas composition and flow rate used, 
together with the properties of the coated product are shown in Table 6. Comparing Examples 21 and 22, 
it will be seen that the increase in glass temperature and silane concentration, and the reduction in the 
ratios of ethylene and carbon dioxide to silane, more than compensated for the reduction in gas flow 
(from 55 to 24 litres/minute/metre), so that the coating formed in Example 22 was approximately twice as 
35 thick as the coating of Example 21. Ail the Examples showed a good barrier performance, but the under- 
layer of Example 22 gave the highest light transmission (relative to the light transmission of the uncoated 
glass). 

Example? ?4tp3Q 

40 

These Examples illustrate the use of butene as the unsaturated hydrocarbon, with silane and carbon 
dioxide, to produce colour suppressing underiayers and barrier layers in accordance with the invention. 
The Examples were carried out by the procedure described in Example 1, but coating only a narrow strip 
of glass at the edge of the ribbon. The glass was 6 mm thick, was moving at a Iehr speed of 360 me- 

45 tres/hour and was coated at a position where its temperature was 685°C. The conditions, gas composi- 
tion and gas flow rates used, and the properties of the underiayers produced, are set out in Table 7. 

Satisfactory colour suppressing layers were produced with a thickness in the range 60 nm to 80 nm 
and a refractive index in the range 1.6 to 1 .8 in Examples 25 to 27 (and marginally outside those ranges in 
Example 24). Examples 28 to 30, which were carried out at lower gas flow rates, resulted in thinner coat- 

50 ings having an excellent barrier performance with the coated glass having a light transmission close to 
that of the uncoated glass. Comparing Examples 24 to 30 with the earlier Examples, it will be noted that 
higher overall gas flows were apparently required to produce coatings of similar thickness. It is believed 
that this is due, at least in part, to the process of Examples 24 to 30 being carried out on a narrower strip 
of glass with significant escape of gas away from the sides of the strip being coated. 

55 

Examples 31 to 36 

Static samples of 3 mm float glass, 10 cm by 10 cm, were coated in the laboratory by heating the glass in 
a silica tube at a temperature of about 650*0 and passing a coating gas comprising a mixture of silane, 
60 carbon dioxide, an unsaturated hydrocarbon and nitrogen over the hot glass surface. The gas composi- 
tions used and treatment times are shown in Table 8, together with the results of measurements on the 
light transmission and barrier properties of the coated products. With each of the unsaturated hydro- 
carbon gases used, a good barrier performance was achieved with a high degree of transparency 
(within 1% of the transparency of the uncoated glass). 
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Exempts 37 ft 40 

The procedures of Example 1 was repeated using a gaseous mixture of silane, ethylene and carbon di- 
oxide in nitrogen to coat 2 mm float glass advancing at a lehr speed of 1 1 00 metres/hour. 

5 The light transmission of the glass was measured and compared with the light transmission of the un- 
coated glass to give the difference dT, and the barrier performance of the glass was measured as de- 
scribed above. The thickness of the coatings was too small for measurement by the optical method de- 
scribed above, and was measured by an argon ion etching technique. 
The coating conditions and results obtained are shown in Table 9. 

10 Examples 37 to 40 all illustrate the production of barrier layers, such that the coated gfass has a light 
transmission within 1 .5% of the light transmission of the uncoated glass (dT). The final comparative Exam- 
ple shows that, in the absence of carbon dioxide, the light transmission Is significantly lower (dT = 2.3%), 
although the underiayer is in fact thicker than the underiayers produced in Examples 38 and 40. A com- 
parison of Examples 37 and 38 indicates that increasing the ratio of dopants (ethylene and carbon diox- 

15 ide) to silane has reduced the underiayer thickness, with a consequent improvement in light transmission 
but a reduction in barrier performance. A small reduction in the ratio of dopants to silane (compare Exam- 
ples 37 and 39) has reduced the light transmission, while leaving the thickness and barrier performance 
unchanged. Reducing the ethylene and increasing the carbon dioxide substantially (Example 40), reduc- 
es the thickness and increases the light transmission but leads to a substantia) reduction in barrier per- 

20 formance. 

- The foregoing Examples show that, by regulating the proportions of the component gases present in 
the gaseous mixture used in the process of the invention and the flow rate of the gaseous mixture over 
the hot glass surface, underiayers of a desired thickness and refractive index may be produced. Thus 
the process of the invention is useful not only for producing colour suppressing underiayers of the kind 
25 described in GB patent 2,031 ,756B, but also for producing other colour suppressing underiayers known 
in the art, as well as underiayers with a high degree of transparency useful for their barrier properties. 
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Claims 

1. A process for forming an underlayer on a glass surface comprising directing on to the hot glass sur- 
face at a temperature of 600°C to 750°C a gaseous mixture of a silane, an unsaturated hydrocarbon 

5 compound and carbon dioxide thereby depositing a transparent layer containing silicon and oxygen on 
the glass surface. 

2. A process as claimed in claim 1 which additionally comprises the step of applying a layer sensitive to 
the migration of alkali metal ions from the glass over the underlayer. 

3. A process as claimed in claim 1 which additionally comprises the step of depositing an infra-red re- 
1 o fleeting and/or electrically conducting layer over the underlayer. 

4. A process as claimed in any one of the preceding claims wherein the unsaturated hydrocarbon com- 
pound used in depositing the underlayer is an olefin containing 2 to 4 carbon atoms. 

5. A process as claimed in claim 4 wherein the unsaturated hydrocarbon compound Is ethylene. 

6. A process as claimed in any of the preceding claims wherein the proportions of the component gas- 
15 es present in the gaseous mixture used to deposit the underlayer and the flow rate of the gaseous mix- 
ture over the hot glass surface are regulated to deposit an underlayer having a thickness in the range 
60nm to 80nm and a refractive index in the range 1 .6 to 1 .8. 

7. A process as claimed in any of the preceding claims wherein the proportions of the component gas- 
es present in the gaseous mixture used to deposit the underlayer and the flow rate of the gaseous mix- 

20 ture over the hot glass surface are regulated to deposit an underlayer which has a thickness and re- 
fractive index such that the glass coated with the underlayer has a light transmission within 2% of the 
light transmission of the uncoated glass and which provides an effective barrier, as herein defined, to 
migration of alkali metal ions from the glass. 

8. A process as claimed in any of the preceding claims wherein the ratio of unsaturated hydrocarbon 
25 to silane in the gaseous mixture used to deposit the underlayer is in the range 2:1 to 5:1 by volume. 

9. A process as claimed in any of the preceding claims wherein the ratio of carbon dioxide to silane in 
the gaseous mixture used to deposit the underlayer is in the range 2:1 to 8:1 by volume. 

Revendications 

30 

1. Proc6d6 de formation d'une sous-couche sur une surface de verre comportant I'opgration consis- 
tant & dinger sur la surface du verre chauffee a une temperature de 600°C k 750°C un melange gazeux 
dun silane, d'un compose d'hydrocarbure non satur6 et de gaz carbonique en dSposant ainsi une couche 
transparente contenant du silicium et de I'oxygene sur la surface du verre. 
35 2. Procdde selon la revendication 1 comportant en outre ('operation consistant a appliquer une couche 
sensible a la migration d'ions de mdtal alcalin depuis le verre au-dessus de la sous-couche. 

3. Proc6d6 selon la revendication 1, comportant en outre I'opdration consistant a d£poser une couche 
rdflschissant un rayonnement infrarouge et/ou Slectriquement conductrice au-dessus de la sous-cou- 
che. 

40 4. Precede selon I'une quelconque des revendications pr£c£dentes, dans lequel le compost d'hydro- 
carbure non satur6 utilise pour deposer la sous-couche est une o!6fine contenant 2 a 4 atomes de car- 
bone. 

5. Proc6d6 selon la revendication 4, dans lequel le compost d'hydrocarbure non satur§ est de l'6thy- 
l&ne. 

45 6. Proc6d6 selon I'une quelconque des revendications prScedentes, dans lequel les proportions des 
gaz constituants presents dans le melange gazeux utilise" pour d£poser la sous-couche et le d§bit du me- 
lange gazeux au-dessus de la surface chauffee du verre sont r€gul6s pour d£poser une sous-couche 
ayant une 6paisseur comprise entre 60 nm et 80 nm et un indice de refraction compris entre 1 ,6 et 1 ,8. 

7. Proc£d6 selon Tune quelconque des revendications preogdentes, dans lequel les proportions des 
50 gaz constituants presents dans le melange gazeux utflis6 pour d§poser la sous-couche et le ctebit du me- 
lange gazeux au-dessus de la surface chauffee du verre sont reguISs pour d€poser une sous-couche 
qui possdde une 6paisseur et un indice de refraction tels que le verre revdtu de la couche inierieure 
possede une transmission de lumfere en-deca de 2% de la transmission de lumiere du verre non revetu 
et qui assure une barri&re efficace, telle que ddfinie ici, a une migration d'ions de metaJ alcalin depuis le 

55 verre. 

8. Proc§d§ selon Tune quelconque des revendications prdcedentes, dans lequel le rapport d'hydro- 
carbure non satur£ au silane dans le melange gazeux utilise pour deposer la sous-couche est compris 
entre 2:1 et 5:1 en volume. 

9. Proced6 selon I'une quelconque des revendications precSdentes, dans lequel le rapport de gaz car- 
60 bonique au silane dans le melange gazeux utilise pour deposer la sous-couche est compris -entre 2:1 et 8:1 

en volume. 
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Patentansprttche 

1. Verfahren zur Ausbildung einer Unterschicht auf einer Giasoberflache, bei welchem eine gasfSrmi- 
ge Mischung aus einem Silan, einer unges&ttigten Kohlenwasserstoffverbindung und Kohiendioxid bei ei- 

5 ner Temperatur von 600° C bis 750° C auf die heiBe Giasoberflache geleitet wind, wodurch eine durch- 
sichtige Schicht, die Siiikon und Saueretoff enthalt, auf die Giasoberflache aufgebracht wird. 

2. Verfahren nach Anspruch 1, bei welchem in einem zusatzlichen Schritt auf die Unterschicht eine 
Schicht aufgebracht wird, die fur die Wanderung von Alkaiimetallionen aus dem Glas empfindlich ist 

3. Verfahren nach Anspruch 1, bei welchem in einem zusatzlichen Schritt eine Infrarot reflektierende 
10 und/oder elektrisch leitende Schicht auf die Unterschicht aufgebracht wird. 

4. Verfahren nach einem der vorangehenden AnsprOche, wobei die zur Absetzung der Unterschicht 
verwendete ungesattigte Kohlenwasserstoffverbindung ein Olefin ist, das 2 bis 4 Kohlenstoffatome ent- 
halt 

5. Verfahren nach Anspruch 4, wobei die ungesattigte Kohlenwasserstoffverbindung Ethylen ist 

15 6. Verfahren nach einem der vorangehenden AnsprOche, wobei die in der zum Aufbringen der Unter- 
schicht verwendeten gasfSrmlgen Mischung vorhandenen Anteile und die Strdmungsgeschwindigkeit 
der gasfdrmigen Mischung uber die heiSe Giasoberflache derart geregelt werden, daB eine Unter- 
schicht mh einer Dicke im Bereich von 60 nm bis 80 nm und einem Brechungsindex im Bereich von 1 , 6 bis 
1 , 8 aufgebracht wind! 

20 7. Verfahren nach einem der vorangehenden AnsprOche, wobei die in der zum Aufbringen der Unter- 
schicht verwendeten gasfdrmigen Mischung vorhandenen Anteile und die Strdmungsgeschwindigkeit 
der gasfdrmigen Mischung uber die heiBe Giasoberflache derart geregelt werden, daB eine Unter- 
schicht aufgebracht wird, deren Dicke und Brechungsindex so beschaffen sind, daB das mtt der Unter- 
schicht beschichtete Glas eine Lichtdurchlassigkeit aufweist, deren Abweichung von der Uchtdurchlas- 

25 sigkert des unbeschichteten Glases innerhalb 2% liegt, und die eine wirksame Sperre, wie sie hierin fest- 
gelegt ist, gegen die Wanderung von Alkaiimetallionen aus dem Glas ergibt 

8. Verfahren nach einem der vorangehenden AnsprOche, wobei das Verhaltnis von unges§ttigtem 
Kohlenwasserstoff zu Silan in dem zum Aufbringen der Unterschicht verwendeten gasfdrmigen Ge- 
misch im Bereich von 2:1 bis 5:1 , bezogen auf das Volumen, liegt 

30 9. Verfahren nach einem der vorangehenden AnsprOche, wobei das Verhaltnis von ungesattigtem 
Kohiendioxid zu Silan in dem zum Aufbringen der Unterschicht verwendeten gasfdrmigen Gemisch im Be- 
reich von 2:1 bis 8:1 , bezogen auf das Volumen, liegt 
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